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FULWLFDOZLGWK WRGHSWK UDWLR LV WKHSRLQWZKHUH WKHIRUPDWLRQRIEDUFRXOGRFFXU7KHHYDOXDWLRQRIPD[LPXPEDU






K\GUDXOLF FKDUDFWHULVWLFV DQG VHGLPHQW FKDUDFWHULVWLFV$OO HPSLULFDO UHODWLRQVKDYHXVHGGLPHQVLRQOHVVSDUDPHWHUV
ZKLFKKDYHEHHQSURYHGPHDQLQJIXODQGDSSOLFDEOHWRYDULRXVV\VWHPVRIXQLWV7DEOHLOOXVWUDWHVVHOHFWHGVLJQLILFDQW
LQGHSHQGHQWSDUDPHWHUVE\WKHYDULRXVLQYHVWLJDWRUVZLWKUHVSHFWWRGHSHQGHQWYDULDEOHEDUKHLJKW+%



















































3DUDPHWHUFODVV 9DULDEOHV 6\PERO 8QLWV 'LPHQVLRQV
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3.2. Dimensional analysis 
'LPHQVLRQDO DQDO\VLV LV XVHG WR GHILQH WKH LQGHSHQGHQW YDULDEOHV WR WKH GHSHQGHQW YDULDEOHV DQG WR WHVW WKH










7KUHH LQGHSHQGHQWYDULDEOHV ĲR ȡZ DQGGVZHUH VHOHFWHG DV WKH UHSHDWLQJYDULDEOHV'LPHQVLRQV IRU HDFK VHOHFWHG
YDULDEOHDUHVKRZQLQ(TXDWLRQVWR
WR 0/7          
ȡZ 0/           
GV /           
(TXDWLRQ  H[SUHVVHV WKH IXQFWLRQDO UHODWLRQVKLS EHWZHHQ GLPHQVLRQOHVV EDU KHLJKW DQG WKH LQGHSHQGHQW
SDUDPHWHUV


















































































































































































































   FPFKDQQHOZLGWK FPFKDQQHOZLGWK FPFKDQQHOZLGWK






























































364   Duratul Ain Tholibon et al. /  Procedia Engineering  162 ( 2016 )  357 – 364 
>@015-DHJJL)RUPDWLRQDQGHIIHFWVRIDOWHUQDWHEDUV-+\GUDXO(QJ±
>@%++&KDQJ)RUPDWLRQRIDOWHUQDWHEDUV-+\GUDXO(QJ±
>@<)XMLWD<0XUDPRWR6WXGLHVRQWKHSURFHVVRIGHYHORSPHQWRIDOWHUQDWHEDUV%XOOHWLQRIWKH'LVDVWHU3UHYHQWLRQ5HVHDUFK,QVWLWXWH

>@3<-XOLHQ5LYHUPHFKDQLFV&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
>@3<-XOLHQ(URVLRQDQGVHGLPHQWDWLRQ&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
>@0&RORPELQL07XELQR)LQLWHDPSOLWXGHIUHHEDUV$IXOO\QRQOLQHDUVSHFWUDOVROXWLRQLQ6DQG7UDQVSRUW$QG5LYHUV(VWXDULHV$QG7KH
6HD
>@3-:KLWLQJ:('LHWULFK&RQYHFWLYHDFFHOHUDWLRQVDQGERXQGDU\VKHDUVWUHVVRYHUDFKDQQHOEDU:DWHU5HVRXU5HV

